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9ft I A 



T>y*^*ia 08540 -a-i/t-i?- ^JV^h^ 7>f 
-trV^rj- - x h V — h 222- j: — * 
tMw • Jt. - 3 — tfu-f T^'J^^H 22037 S?.=.7\ 7x7777^X, a 

X • a - K 3225# 

*«± W Oj S 31-1* 

AT(E«eSP), A U, B E UZ&ftft), B R , C A , C H (ffiWfflfr). D E (J£«^), D K (££«#§*), E S 

(jz^nm 9 FR{^nm 9 QB(m^inm,GRcn:^Lnm,uv f i tc^^), j p,kr,lu(i£ 

*mNL(E«mNO, SE(E*1¥»), SU 



tn * o « s 

8mJ: O^g^dBBRS^^t, 6. 7kPa(5 0 h - nOfc i L c 2 5 1 

a ». B finza*Jcr4dRaR*wr-5'> s c < t u^f-^ir 

4. Stlgaif«9fi*<. ttJ&OiftlC. dlBJR^l.Onm^O^ 
OPSOiPC < i: 1 -PA<dWWd< 1. 8 nmJ: 0 ^S^ttli:* 



5. £8)Ki<, Wf-^|t|l OK J: 0 t,x*t>ffi?t^9:-C 

6. 

Mn/q (Wa Xb Yc Zd Oh) 

MIS 1 S£ ^li-e*ilil±0-<^>-C* »K 

q liMOM*;^lH?aT* 0 x 
n/qliM(Dt;va*/:lit;^*T*0, 

Xli ia*fcl***iJa±«> = «©5c**C*9* 

a. b, cfci^dli-t-n-enw. X, Yfc^C/ZO^tfW. 
hli 1-2. 5tf>». ^IT 



(a + b + c^d)=lT*i,i 
7. ftlt (a + b + c) i«dJ:9*i^ *lTh»2TA4» 

*»*JS8«£*©«lBo 

10. a = O*»J:CFd = 0Ts i^h= 2 T£> o a**S 6 l£«tf> 

12. H1~H, B2 1fcic;B2 5*2 8 <OK >rn*>iiH© 



« ft T5-50:Ml)!) (2) 

13. »<t1SJ*o*'Htr«LTttt0i5iffl . 

XtO,/ YO, 0-0.5 

X l O,/(Y0,*Z I 0 s ) 0. 1-100 

X,O,/'(Y0 2 + l0 + Z,0 s ) 0. 1-100 1 
««/. 

(YO^IO+Z^s+XjOj) 1-1 5 0 0 

OHVYO, 0-1 0 
(Mi,.0 + Ri,.0)/ 

(YOj+IO+ZjOstXjOj) 0. 0 1-20 

(YC+tO+^Os+XjO,) 0^10 
R^.O/ 

(YO,+fO+Zi0 s +X,0 3 ) 1-2.0 

jg«liC, -C. < lis?*- S/rliTfcT.fc'K R 
li2CR,R2R 3 R«Q*£WT*W»S3|J5ya>£'.;9. Qlim*^^ 
liU>T*0x R,s Rix R,fc£tfR4©ii>tt< £ k-^iiifcJRtt 
6-3 6®7U-^5f/:ii7;^JHtS)0> R t * R»> Rjfc 
J: a R 4 CO ** 0 i t * * *5 i £ft * « 1 - 5 © T * 4 / U S * t> * I f ti 



z* 3 

1 i tzli 2 l-TZ*L(OQ}n*:£s5.T ZX&o 

14. 8tJCa*«^ »<tl»©*MtT*UTifc©ieffl : 

X.C/YO, 0. 00 1-0. 5 

XjOj/CYOi + ZxO,) 0.1-2 0 

X,Oi/(Y0, + 10+Z,0») 0.1-2 0 

(YOj+IO+Zj'Os+X,^) 5-1000 

OHVYO, 0-5 
(M,/.0 + Rt/.0)/ 

(Y0,+f0+Z,0»+X,0,) 0.0 5 — 5 

(YC+fO+Z^j+XjO,) 0-5 
R,,.0/ 

(Y<M10+Z»0»+X,0,) 0.0 3-1.0 

otta*w*r*»*gii 3 



;U h 'J>t^7>^-')^t;i^v ; >^ /l ' i; Kf >^7>x--?i* 

**tt*i**«9»tt3nfc<»«>T*sa?**Bl 3$ fciil 4iti£ts 

16. Rii. afci:eLfc«*wiH*©«**r*ttanww« 

17. mavm****** * h?>^7>*^^f ^ 
1 8. Rd<, 

(1) i**a5-2 0«5?SIRKit7k«i»*J:C/T i >tt«Vi:«n 
©/>ay>I»iiJ:t;C,-CM7^*/H»tt3l*^ 

(2) k#»5-2 Qo>mtK*xv*nmmmt&<t*x*±wr 



» <■**- » 

(3) a*a3- 1 H<oiaia^iiJ:^^K«i!SJinBjEJ;(t7K*iiJ:c/ 

li 1 4 KKitO^fc. 

19. W«»W»J*** p-*>l/>, h 'J > f-^'O-tr h 'J 

2 0. *ra»ttW/Y0 0. 0 5-2 0"C**aJjtri 

1 8E«©^iio 

22. ttaffc*2 5-2 5 0r©MT5a~l 4BM?T'?»tf 
2 3. Milto 0-17 5roSKfc«tC/9 - 1 4©pHT5 



HK¥5-50349:j (3) 

-3 0 0*fflcr-5a*ni 1 3I£it<0?j£ o 

2 5. »mraW*<«*t*»*a>CTr;<K ISft*<*-5 7 *>/i 
*«*«2 4 

2 6. «*&nR»*<s*K*t»j*aA/TtttK f£fta<*H*sa<t«9 
2 7. aawtfaosftia** l«©tt#*:8KWlclK«T*c. 



« * 

ari:ii<rii, ^o^f^'j-tii, #ABfcj;c;'{?t$A 
jr©£ ^uaiairfcit^^ttcgflji, fiffi a N tt7u>-?g£-*&' 
-e©£ ^owa^aiam^aamii^a^^s^Tw^L^i^co 



*'<5tSAtt«»7A**-T**. 



i:CF* * + • :X?(K. Wefers and C hanakya Mi sura) Of 1* 
+ t^X - 7>K - t KD+^-fX- • 

( Ox ides and Hydroxides of Aluainuo)J > -f 7 *j • — /* 
-(Technical Paper)3B 1 9"^iSAfi> TfrziT • 'J ■ ? 

z> V l ) — X( Alcoa Reserch Laboratories). 3S 5 4 — 5 91, 
1 9 8 7^) 0 

Wfl.flD-t&H* > xfa&t&frZtiZ 1.3 — 2 0no<oi5 

Sic ^ o 

•tr*-5-f hOJEH'ittaoi ?o»Sli, "Tntft^ffl 

*7K»Bfi!i*©*tt«a»OWIi. *ffl«**4. 8 5 9.6 4 8^ir 
I21t ^ nT 0.««-> 'J h> vtffw T-< Koagadiite). T 
<i Kkenyaitek h U r- (tri titanates)*> «fc C^o 7 

Z>#*%&m&.K>$lWW\z\t^ #S#yne4. 8 3 1. 0 0 6-^1- 

(titanoMtallate^H;^*** 



14 H F 5-5034911 (4) 
Stt&Hiifcw-c, ea» : ?o2^iai«oiB^Pom-&Jia3©^lfiI 

;i4^o, *©fsa«iS*£©X«RWt>*fcS**tg££n* 0 
J:tf'«5«at*»KJ:0 t>3*t^H tsatt#tt<&«JK J: 9<iltl». 

8n«^0^#t>draR5*^L. 6. 7kPa(5 0 h-^) 

*.*c/2 sr-casr i o o g*>tzo i 5 gj*t±wo-b->ea*f* 
mrzmmns **.Jt> #*ttcofsate«asri::?*T*o 

d ,„iiTT>$niA^atom^!£i0f'<^-> j £:^*r»aH. 
*oi5ai§«jji*«#T*. 



niiii*]<0;S*T.fc'K *«!FI2 l(a>Jb*.fctf2 1 ( b HCWtHICE 
CWlMtfl. 3-2 0ni©i5B©JS— C«Jlt*r*»tT* 

4:i*t,«ti, *fcw©«jjm> aaa*<i. 8-1 OnocoieH 

?E10r'<*->T2 0-4 0«©W«C*A<ia!SSnf: s Z 

- >(i, 100, 1 1 0> 2 0 0, 21 O^OSWCJioTs 



WH¥5 : 50349!) (5) 

ff*fcli'<7*Satt1»tt0>*fflfl.CJ: Oifi < , **>«B»IIEL^£5n|i: 

<*>¥9tt^mco± 25%, 1 5«^*niaT) 1***5 >r h 

ffi£ff-r*<il*AftfcC)E?iJSr4*.*o «^{£l»T^^->'Od..a 

0»»-CttJ££n*^ + >^;UH©ttO£LMia a oil. 
a : d„,= a, CZV'*/2 

<fc life affl«iaiifc-^c>«amofisfcj:^iB 

^lalffr/^- >od 1 oq (S ir*t JET* dlBW^ 1. 8 n m (Cu 
KaBT4.90 95O2fi). J: O^ii^Si:^: < 1 1 
h'-^Wti X»@3r'«*->KJ: fcfcatttf *n* 0 

*»8^cott6E$tifclsatt«3jHi, dMR^lnm(Cu Ka 
HIT 8. 8 4 2 HO 2 0) J: *) t** i »ttBI=^« <it)2o©t' 
-HWLtiiO, cn*©t:-?©n©'>C < 1 t> 1 od<dfiflW 
d<l . 8 nmi 0 faX£i*tttIK« 0, ©ft 2 OKi 



ls 4^i:tfiU!i, **sij<&%fifc*ft/:m«<0X»l3irr' J *- 
45l>Ts X»'<* fcfe l -3 ® to** 5 **® 

x _ . ^ _ . iv ?*(Scintag PAD X ) g ttls)tfr£STm*> 

*: 0 x*iu4*-»*aaxiiiftasa*«fflr*i:. A*tt*-^fc*tf 

X«*> J:C/[Hl»rX«©^^Wt"-A*^7'^^ l ) ? h©A«fci^ 

V4X\L x»m***&*!>t* *n**no. 5. l. (K o. 3, 

HtO. 2 m*C*-> /To v h3Ric* 

Res. ^jfe^^^rK-cA^offlTLttttw-r* t>®i~n* aau 
fcA#tx»t--^^t»eftKotr-^*»*r*fctoii, ioss 

«aro?cftfc«ta t /^ fci*isa©*t*M*G>8e<fc*a*s*o 

tSiftft/JS^Ki, *a©*«fliJtt, **liXWl°lffr©'c£5fc££ffi 
T5a] £ ft 5 -c co ffeOD 3f H ir «fc * fcf - 0 tK <w& lb ir ±J * 2 

*»9!<0«aHtt, 6. 7k?a(5 0 h-/W)fc«fcC5 2 5*CTISai 0 
0 g*/:0Wl 5 *a±»¥«^>*>««tt**'*'« ¥W<>-fc* 

ct^rii, *jja^o*j«#aK&K*w*ai*tt*£Stf^ 
-rax <fca<-c* sot, zfcjefljj^HK^wsctfw^&i* sri-. 



i; = 'i f - > a - U /: A <tt X IS f - S't'^T >> o„ 

[Hitfr-P- »ii 20*0.0 .incro i o w>w«z>ttatt*nn-cBn**) 
at i / i •( i 100^1 «*a)ii-/D7r-f/i/ • 

7< ,f < V/. /U— 9- > (profile fitting routine^ffiffl UT 

v s IMTl-Bo- (7 5-1 0 0) 

s * (50-74) 

m * (2 5-4 9) 

w B (0-24) 

— «ic *»w©t6ai±i»iis 

Mn/q (Wa Xb Yc Zd Oh) 
***>£tf/i*:ll*f 'J ffiU<H7^ £ -^i^co = fi&©5t; 

YfcJ:yZ(D-t;^*, hli 1 — 2. 5cott> /€-LT. (a + b+c 
+ d)- 1T**J 



•i — ■ • 

*LTh = 2T*>*o te«05S«Tli, a =0fciC/d = OT 
h = 2T*^. 

r RMn/q (Wa Xb Yc 2d Oh ) 
t^li^^T***, 3 

-C7j*sn**flfi**wr*. M£R<oia#ii*sa<t©j&ir 

4 0 If* Ll»X»-f3i->l** &J3W*->s **ffJ«l*x 

Alii** t>*— ©-r*>v fc-ttf cn£©s£®jT'&So 



M £ ¥5-50349!] (7) 
■5 (,{0TJ>5, w n^u. it*/awa [•*- * > I* • »> x/l-*- • 

«r*< i >x -< 7 < • =J • y h (Sargent -Welch 
Scientific Co. Cat. K No. S- 1 8 8 0 6, 197 93 © 
I A Si (Wilis KK I I AS* (Wilis CaK VI IA« Cm 
ilis Mn>, VIM AK (Will, Ni), I Bfc (Wilis C 
u), I IBK (Wi'li. Zn), 1 1 I Bfll (ffl^ti, I nK 1 
VBR (Wilis S n) ±>J:C/V I I BSC (Mil*, F) ©&«s 

XjC/YO, 0-0.5 0.0 0 1-0.5 

XiO,/(YO, + Z,00 0.1-1 0 0 0.1-2 0 

X^j/CYC + lO+ZtOO 0.1-1 0 0 0.1-2 0 

(YC+io+ZjOjtJUO,) 1-1500 5-1000 

OHVYO, 0-10 0-5 



(Mj/.OtR !/( 0)/ 
(Y0 z +I0+Z 2 0s+X 2 t) 3 ) 

(YC + IO+Z^jrXjOj) 

(YOs+IO+ZjOj+XjO,) 



0. 0 1-20 



0-1 0 



1-2. 0 



0.0 5 — 5 



0-5 



0.0 3-1.0 



e t i H-en-eftMtRafiJi^iB^a-Cfc >K JSttli 
C , — CTAo-A^L < lii?*-^. * /rliTK^J: 9*?* L < s 
Rli5£R,R 1 R J R4Q**W-r*W«tS*Sri] (directing agent) 

QilgJ55*/riiy >T*0s Rt. R 3 fc «t VR t O'J> 
U < <h fc— :>l*WiIi-C.H,is -C,,H,,. -d.H.jiJitf 

-c lt H J7 ^©ift3Ra6-3 6©r y-/v«fciir*+A>»-c* 
0. R,s Ri. RjtJjiC/R^aOiiTKKfeiC/KJRai-SOT 

±ie©t>*— * > + * * - o ^ -f * $ n * <t 



K-r*.«i:DRHr-5tariin*o C©RS|JP]c: LTlis tf^h 
y >f /U7>'t-'5 A, -tr^/U h 'J ^ A. X??? 

; s>\, Y *) S O A % t>-;A h U > f-/WT 

-t?-;ue y £ y x^/w h u ^ f-zwr 7 s i/vv 

h y > ^7 b'Ti/fr MJ> £*H±U 

^TCiCi^ftiU^^ &R.s R»s R,*iJ:t/R«li*J6:* 
W»R3|Wl©Wl-lis r^7>f/V7>tiH, xh^x^-^T 



mtPtmnnm.xmmn***.*- 100/1-0.01/1^ 

R^.O/tYO. + WO+Z.O. + X.OOO^^HiliO. 1-2. 0 

( 1 ) iKJRtt 5- 2 0©5f iC/T i >K»Ulz*tl 
CO/ x d y >S» * J: C , - C , . T ^B»«3I t*. 

(2) K*a5~2 0©a«*J:Wa«IIB«K<t*»*8*tf7 
i ^tt^CflC*nO'*oy>B»*JJ:CfCi-Ci«T^4-^B»»» 



»#l ¥5-50343:1 (8) 

XJ Y l ) 4 *J~7 ° t* > -fc? >* ft C« 

*iUlfcl4 0. 05-20. »t U< 14 0. 1-10 "C*0. 
JW/H«*«W©*^H:«P. 0 2- 1 0 0s tf* L< 110. 0 5- 
3 5t*>5, 



W X Y Z 

Al Si 
Al P 
Al Si P 
Co Al P 
Co Al Si P 
Si 

-COW. -*k:i±5»M**1 4BIBL Ki:»*U<lil-3 0 0 
*flfl, ±4ORCBmM2 5-2 50t, *F*U<1*50- 



(1) fIRWKR)*iSW«^»S«^ fc ' *«/Rix.O 

5 0-8 0 0. fiF* L<H5 0-5 0 Ot'iS&t^ ^ 

(2) x***u >©»i*>*w- 'J****'™ 

i7-^R»^0/(SiO 1 + Al I 0,)Oit6<0.0 1-2. 0CEIT 

(3) *x-,:/(2)T'&**i/rffi£«9*:2 0- 4 0T©affT. 0 

t l < li 5 ^ 3 ^raa^-r 

(4) Bfttt*. «»Utt****fcli«»*rir. ff*L<U20 
~5 0"CKtf* L< 111 0»ffl**2 4*M* <■ 

(5) ^f,7 , (4)Kn^ifitM50-l 5 0"C<DiaffT, » * 

L<iii-7 2**ra*sa<ta>tt*o 



C ti £ © « S «J © •> * * * ft J* *> <t t 1 1 c *a *> & it x UC G* # 

a a * n/r * tz ii * ft £ v» s *j ir « & $ n/= wis ii *> * ea: T*ai& 

*cy*f-*-ft£»i*- lsfta&Bu JSftm-e&. *j:^e&y 

jPIie«Jltt«!iKl*. TKJfcfc.fctfT 
icfc^x> anas (fctf) icjioTteoJBSsi-feftr* c 

^-Cfc*. :(D»fclli» -»lis 4 0 0-7 5 OT^SST. 1 
#-20B*ra* «F* L<U1-1 0^«ir*3fc-»T?ro, «E*.* 



M K¥5-50:)49'J (9) 

«mi:fflfflLTJ:i*a«> "2*. 2 * & -t C c t > '* _ t c J: o * 
*»"W»lSatt15)Wli, W*ft^1»«ft-/o-bXlifcl»T*t«BS 
*2, ttE*fcli8DffT"C\ 2 0 0-5 9 5toS«T, 3 0»- 

*„ fflfl.«D^^li. a»«»aizH-r*2Baw(spatiospecific) 

i > (Chen) r>x-<r«-trU^-r-<7'-*+^U>^-'f 
> • h ij y/U • 77V *r- ! s a >X (Shape Selective 



Catalysis in I ndustrial Applications)J > 3JK 

4 V?* Y «J -X (Chenical I ndustries) > 41*611(1 

9 8 9) S.W] . fct»JBSt>. ^isasoi&HK&i**^*!-*:^ 

-<hX, Y. U ZSM-4, ZSM-1 8*<fcC r ZSM-20^ 

mmr*m**mism. mM% m*i.3nma±« 



2 0 0-8 0 0t£O£K-e. ffE-1 OOpsig (100-80 
OkPa) OE^T, 0. 1-6 0^OStt^Wli^^^Tft->-C 
Jil^ /WKd;7? + >/I4, 1 5 0-5 5 CCCDSIST, 10 

0- 3000ps ig (800-20800kPa) <0E2>T> 0. 

1- i o oowrasfco-omasnaaec-c. ^as/aft***** 

0. 1-1 00T?T oTJ:l>o 

<8i::HS<*fc03*k IDS. *KWic^3l®tt-C* * 
^^565^ (1050T) £1±©WW*.* (5«^>T > h) * 

Wi:ttd>tt< t\>5% («xll, 5-1 0«) K-tr> 
(Conradsen) (CCR) 1 1 t> II 2 0 *». lOafli: 

<ii 5*»> ««>awiirt5-i ooap i it**wr«5mte«i« 

ekotr©Hj*^ffiirfcUT. CCRliW2 0*««i 



4 t> 7 0 */ili8 Oflr*%TJ>0, K0ilxtLtt7f/'tfcii 

^icfiS^-f ?*4**f* :R7X7r*Mttt : 

(Fischer-Tropsch) 7 7 n, i tfffe£Oa& 

MSB^C^aSfi«fO0. 7 5-1.2 5fSaT£*„ Hfcftli, 0T 

JCUTSftTo : 

6NOj + 8NH1 = 7N, + 12H 2 0 
6NO + 4NH 3 = 5N» + 6H,0 

>^ (FCC) ttK^£lCfcl*Tfti;?r#-C*.*p 
H T T © X IC It -5 N O x cd »j ^ ^ fi« r -5 J: 9 I- ffiffl $ 

—10- 



M * f 5-no;wa:j (10) 

NOxifiTtli. ffiiS. ftSJ«»:iiK<it»2 0 0t, 3*1*2 

0 0-60 ott» sxttfb««»Kr«M-^«tttti:aa$«o 

t;^iLTgfflUih e ^ ft ttliaoftKofto 



*(4\ 7/t;t, f?-7fcJ:c;/l/:li/;i'3-7ia&t4, 



M ¥5-50349!! (11) 

iSWI4ffiffl$no 0 

•< hfejiC/^^U >2K*r£*. K»li*7'<> h fc«fcc/£ftr 

#Jfifc#a<^a^ ^-f K * 'J -< K fWrt-f Kdickite). 

(Dixie)?l/-. T^t i -(McNanee)? ^g-i/'T^U 

-?*?t'-i4. s*g Lfcist*wxST\ * fci** amass* fex&s^ 

r * ■> 7 x >^-y;l/3i7, y'irt-MJ7, v'Jrt-^'J 'J 
7. : s*)-h-*f-f-TtZZ>U\Z ; s i )*-Tfri±-Y*)T^ s x ) ft 



-7^it-->'^3^7, •>'J/)-7/^;t-7?>->7fciv t -> 

14. l£a£*a<l-9 OMKOieffiT-. t'-XiKi:: 

X»[s]Sr'<*->T**o 
Bl 614. a*flD*Sffltt^fl<affl?L^i£*^T!S»£FJ2 lx>££> 



01 714. XttPMOidtajO^TSlffr'**- >t*c. 

02 1 (4. XfeP!2 3 0^J««50XJ8l2l»f'^->T*«. 

02 214. K26W2 3-3 1 Kfct*T. 3«1 X tt Elflr ff *<D d IH 

B2 314. HfcPj2 3. 2 5. 2 6. 2 8. 2 9tJ:C53l<04 

H24I4. 3g«Efl23. 2 5. 2 6. 2 8. 2 9*J:tf3 1©£ 
B£&Kfe^TfflASa£XIIdMW©Htt**Tro , hT*4. 
B2 5-2 814. 6-4 9<B*n-eft©£fi£«&©X«EI 

n-'N4-^>coiE*«t*it«LT"lX«7 r -^-«rl£«r-5t«&ICI4. 



— 11 — 



^ffitiHtlXJtJlU. XJtWOOMU^ *U 5g/l OOgfil 
JiO. ♦Jli^n. 5g/l OOgEU:©* 5^l^«-2 0.8/1 0 0 
gia±<D. 6. 7kPa (5 0 h-*) *«fctf2 5 TT<0¥S'<>-tf > 

xasw'i 

*a<t*t^^ h 'J * fA7>*iOA(CTMA)»»l 00g*, 

&i o ogca^^^^fi^^^ am*** 6 

Tfc*'^ >MHiSU)2 5 g^&ttlL/io » 4ftfcfi^«l** 

©IflfiJtliAltOil^^ir^LT. N ai O*<2.7*'K SiO,#3 
. 9 2*/K (CTMA),0^3 5. 7 (TMA),0*><6 1. 7* 
H,0#6 2 3 1 *J\>T*>^>tz 0 

5 4 0*Cl-"Cfi»*Tl^Ms m^T25l*T 6 **H 

. fcfilifcfilWi. «ffiW*<4 7 oi'/ff-C, (E/10 0 



SflS-Too ^>-t->©6 7kPa (5 0 Tco<R SCSI'S* 5 



g) (i. H ; 0 8. 3. >7o^**>2 2. 9. n 1 8. 

2. K >-b* > 2 1. 5T£-?^o 

i:':n«ROH^^ 1 0 AO. 0n«)®dHF»*<8. 8 4 2 # <0 
2fl(Cu KoDClteU l8A<1.8n«)*<4, 9 0 9'C»C 

*t&K8U 2.16±0. l*J;t;i.92±0. 1 nBK$Si>«*l?*a: 
X»M2 

1 0 0 g t*mtT Y 5 > 2 5 1 0 

o glial* an**j6**K<t**ii5£**)4 
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-f >;U2 5 g*jS/Dt/r. i* *n l 5 Oto»iat- 
h ? U-7*i::-lftiIl»/=. «Sfc>cO|fiii£liAl t O a it/u:fli 
•C. Na,OA<2. 7 S i O i& 2 9 1 * (CTMA),06<3 

5. 7-e/K (TMA),0*M 0 2 *>u, H,0«<6 1 2 
fz 0 

» £ n/:@t*£fiS8i£fc;a LT@«K L, cog Ltz* 
»l'T£tffi|*5 4 0ti:T, 2X*-ClE*«s Bci»T2»*-C6 

ttfit^idE«Jii, £Sa*<9 9 3iV|T*9» ¥*«*lfc(g/l 0 
Og)Us H,0 7 . 1 s >;D^*if>47.2> n -"\*-tf->3 6. 

COH»WO«lfi£^JSt«!lOX«lH!tfr^^->*H2ll^r. -ft 
lis d««3. 9 3±0. 2n B i;:#1ffiraiv«ttM«U 2.2 2± 
0.1i5J:yi.94±0. lnnlcSl dt:Ci»C»a 

SintiR^** 'J r d t: u >cfii:An, 9 Srossifen 

c i 9 2nnn^ a fci=«***2iasT/%a)L. -mz^mw i 
*u 9 oroasiffirtic-ftaiofco ^©«£«i©*§fi£iiAi»o a 

1 ^;n;J1 LT, NaiOtfO. 6 5*/K SiO,^65*^ (CT 
MA),0i<15*^ (TPA)»Oi<1.22t;k <TMA),Oj&< 
35.6*^> H,0*<2 9 2 7*;UT*-?*: 0 

JRfi3s^fit«JH. 0 8 5«Vg-C, ^«"Rflifc<g/l 0 

Og)*s H, Oil. 5s ^o^t>50^ n-'s + lfyS 
9. 8s 'O-tr > 6 2T*^fc. 

w©*J6MO«lfi£^fiS«J«)X»ig»f'<^->^B!3lC*r. *3? 



» #1*5-5034921 (13) 

*K±E£fit«l<0-a*7 9 0t( I 4 30'FW 1 0 0963151 

si fiacs si a sat us^s^o'^i;^^^ 

«ttWO»BS^fi£ia«0te<0-««:6 8 0t(l 2 5 0' DOl 
0 0Km»i=2*SMS&Jttatt*:. C<9t»E©S®Blli7 !8iVg 

5CS6W3 

7>^-?L(TPA)3 5%7Kig«*ia&LT, tflSt^A^Ojl 
^/UCfcJLTs Na,O^0. 6 5*^s S iO t &6 5 *A,, (C TM 
A) J 0*<8.8 j e^s (TPA),OA<1.22^^ H 2 0a<1336 

ttPllis dfflH3. 8 2 = 0. 2n B ii#*;:a*offi*!SS«Bs 2.2 
2 = 0. lfc«i:- r l. 94 = 0. lnuiZE^mi1&&m*:&VZ£'S: 

(CTMA)jg&2 0 0 g£s ^-((Catapal 
aluninak 7^7 7 -7A i t-*fll«!I, 7 4 % T^U i 2 g ±J i 
tf-r h7>f-*T>*=- ^(TMA):/ 'J V- Kl 0«>';/»)* 

£*tt4. 5MX>*S*s ftPBtt?84<ftO. 0 2 mOit»*ft 
■>'JrtT*<5'W^2 5 g^StBLfc, 50 

u->^^i:4 8^ra«^fc. a&«g®i§ttii 

Al,0 } l*Ai:^LT, Na,O*<0. 2 3*^s SiO,*<33.2 

*/Us 

(CTMA),Oa<6. 1*/K (TMA),0*<5. 2**, H,0*<7 

8 O^'lTh-ytZ. 
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*/dc^fiE«D(i. SS»A<1 0 4 3a'/8t, » teU/ 1 0 

Og)*<> H,06. 3» > 7 o's**>5 OKl±, n-^*t>49. 
1 „ »;>«tr > 6 6. 7TA o/= 0 

14. dMRI4. 082:0. 2n*lC#tfi::i*i>ffi*tM«U 2.31± 
0. lfc.fcC/2. 0 1±0. lMK»l»ffla*M««CC£*«a 

FI2 2 2?KO„ 
3SJ6W5 

7K2 6 0 gi:, 'J>K(85%)77g, */<A • T/w £ *<7 
4«T/wi t)46 gfciVfo « v^(Pyr)2 4 g*:i*f$Ltta< 

• 5 0"CT6aHJo.«M/:. zn^aaa. st*u astbJt, ccd£ 

(3556 W 2 2M), 

NaAlO: (A1,Oj4 3. 5H. Na,O30H)l. 35 ff«*4 
5. 2 gK&*Lfc*iSjSiZs NaOHl7.3g, □ d -f $ow •> y 
?i(40«, ;uK^^x(Ludox)HS-4 0)1 2 5.3 gfc.J:tf*& 
ftfh7xf^7>*^0A(TEA)4 0K*fc«4 2. 6 g*ig 

fcTklfcft-bf-A' h l ) / *)\,7^*-+> J^if&mZ 1 g<hfi£U 9 5 

■c©aK5is*^i 3ara*?HL/^ a^«jotB»w*^*afi£«, a 

l.O,i<0.2 5t/K Na,O*<l0*;K SiO x *<3 6fK (C 
TMA),OA<0. 9 5*'K (TEA),OA<2. 5*^ H,0*<4 4 

Bell. £*L6S«9*5 4 OrirT. 8a«TlKjM, »i^T25l«f 



£ f 5-50;M c J!) (14) 

Hi y >-*r^t>f /gtf 2 0 0 g£«K*9 'i -ftL/to 
0Cl»T\ f ^it*7 ty'lY-Hl 0 96 > V +> )7KrS 

«4 00 g*/n*.T3B2cOjR&tt>**;fiJ L. Z US* 'J 7a t* U > 

(i. AliOj 1 t;n:fl LT, PjCiM.Ot^k (Pyr),O6<0. 
5 1 H,OA<4 7. 2*AT« o /r 0 

ttfi££fefi£t!!tis «Sa*<7 0 7i , /gT\ ¥'«©«SE(g/l 0 Og) 

H 2 0 3 3.2, ^d^>19.7, n ^ + t>20.K 

^>-t" > 2 3. 3-Cfco/r. 
coitj6w©«fe^ja«iox«isi»f'<^-->*H5ic*-r. :n 

li, dfli]K*2. 5 4±0. 1 5nBlz^lzasi^ffl^MW*^t'Z £ 

*fi£^J5X«!lO*a5£li. Na^0.X4ma?6. SiO : *6 8.5it 
AliOj* 5. 1 ^>-tf><D¥«Mttd<, 
5 8 . 6 g / 1 0 0 g T£ 6 c t am r> tio 

0t«9lidJUH3. 1 4 = 0. 1 5nil=#tfK*Offi3*5*a:«*£t;w 
£S§#}7 

ISlfeFJ 1 il?l»l=aS3 Lfc*K<t-t*^U h 'J > ^/UT > ^ A 
fctt 1 5 0 g mm pH 1 2. 6403c-f M rt(4 OK. 

/UK* ?*HS- 4 0)2 1 goa6«3f,3 0 Occeo*- U- 
y*T2 0 0rpaTflmLC*<*. 1 5 01CIIT4 8*$tommUtz 0 
l<0«£«J<D*§fi£lTtSi0.1*A-Kit LT, (C TMAJiO^O. 5 
-e/u. H,0*<4 6. 5 */i/T*-afc. 

»*nfcfflt*£tt«B*i«aLTl£]«L7KftL/rHU 2Sl*5 4 0 
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*fi££fi*1U<Olgfitl*Naa<0. 0 I SiO,a<9 3. 211 

HfcJ:LFAl 1 0,a<O.Ol6*»?<5T*>'K Sffift(*9 9 2iV 8 , 
¥*iSk ■*!<«/ 1 0 0g)i*H,O*<4. 6, > 7 o^*^ >a<5 OiU 
±, n-^ + ^>*<5 OKI±, 6 2. 7 "C* ^ /z D 

£i*«5li, dJHHM. 3 6±:0. 2 noi:3^*i:a^ffl«5tt«t8. 2. 
5 1 = 0. 1 5*.fctf2. 17 ±0. 1 nmKSS^ffltt&Ktt* SC: 

7k 1 0 0 gllSIt i 'JXfAh'J>fA7 ^*--7i,(C, 4 TM 
A B r) 1 6g*£t?iS»*C7;U5 h , J->^4.15g^ 

•>Uy-Kl0«->'J»)l00«, 'W->^2 5 g*s£tf*»ft 
-r h-5 > ^;UT >*-^M2 5«jS«) 14.2 g£&traLfc 0 £ 
6«j^)iafi£©ffi3P}*^it(ix AliO,A<l. Na,Oa<3.0 

tK 4 8 0 gT**Lfc7KBHfc Kf//i h "J > ^t-^i. 
(CsTMAOH, 5 OKU 8 4 g^^Wt **»4»CTA- 5 >BS 

h^i/iV (UltraSil)5 0 g f h5> W>t--?i.y'J 
>r- Kl OK 2 0 0 gae-fctffrMftT- h5>W 

>*^?A(2 5K)iS«2 6. 3 8 g^r^tBLfco fi^«5<0ttfit© 

AliO**<0. 3 6*/K Na,0*<0. 5 5^^. 
SiO,*<ll*^> (C,»TMA),Oa<l. (TMA),Oi< 
1. 2 H,0*<3 9 4*;K V7'<;-A4<1 1. 1 *^*C 

ZtoiR&toZ 1 OOtO^- h 7 U-7«ft2 4RJiait»L«^ 

5 4 OTUXa**Tl»»naisJ:y2«*-C6^Ba»fiELf:;<0^ 

H©xa@0r'<*- >**To :nii, draw 3. o 4 ± o. 1 5nn 



75 K ¥5-50;MUl) (15) 

e 'U , S i O : a< 5 4 * * * f C . , T M A > j O 2 . 4. * . ( T M A ) 

^ntz±5ZV>i^^AL^stLxm9LLrio i o o or-ctoTc*^^ 

JU:»3, «LiS*5Mi. SiO,5 3. 3 MM. A 1,0 ,3. 2S*K. 
R3S15, OMK. Sftl.88ti^ t h 'J 1 111 
KfcJ;tflK£5 3. 511Xtst:tW-»/:. 518 5 4 

0 °C iz T * "C 1 BJW 4s * C/S » * t 6 KSfflttfiS L - Ofci S <D 
X8S[5]ffr'**->*^-r„ :©XI!i@!lr'<5->li> dR3RI3.5 
3±0. 2i»C#ttK3jK*«**M«* 2. 0 4 ±0. 1 fc«fct/l. 7 

**a?l«!i»©ffS*5nL*:. 

iftU fc5£L>tt><Dli. SI9*<8 2 7r/gT, 

1 0 0g«7KR*»l)li. H,O*<3 0.8. ^o^t>A<33. 
0. n-^*^>**2 7.9, ^>-tr>3<4 0. 7t*5Ct i*5? * s -» 

K#*niai*fflS*3SB:H* 1. 7 7±0. lfciCM. 5 3 = 0. In 

i:si*t§*taa:a*«-r*. aam^n«a»*ta*-*a:a?iaiK© 

iftU. afiJELfctOilx «tn«*<l 0 7 8«VgT*0* 

*l(g/l 0 Og«7KK*3W)li. H,03 2.6. >?o^>38. 

1. n -^*V > 3 3. 3. ^>Hf > 4 2. 9 "C* o C t /r 0 

x»m o 

NaA10,(Al,0,4 3. 0%. Na,O3 0K)4. 9 g**3 7. 
5 zlZtefrLtzmfctfrMitT h7iW>*--?14 OKtKjS 
tt 4 6 . 3 ccis «kCF3o^^;U>'JA(40?6. ;UK?**HS-4 
0) 9 6g£S&L/=« COY^utO. 5 3KJ» L < ^tt 

±ft£LT lOOtTH 8*MEJG$-**t. 
S£©l©*flfi£li AliOj 1 *r/HC*f LT, Na t O*<l. l^/K Si 
O,<r<30.6*^ (TE A),0^3. 0*/W> (CTMA),OA<3. 
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2 5**. H»0a<6 0 9* *vx&->tz a 

«B£^fi£1««i, gi»i < l 3 5 2i : /«T^*), ^(fi© B MKg/ 

1 0 Og)**H,0 2 3. 6, •> ? d^^^> 5 Oii(_t. n-^**> 
4 9. '<>t'>6 7.5TJ)i;ii < «o/: e 

CO3W6«O*JSSAfi£«J<0X«lsI»r'^->*iai Oil**, C 
©£fcfi£»ii. diaW3. 85±0. 2n«ir?^Wii5fei»ffl*tttSt», 2. 

o 3±o. in B iist*«ttaiflEtt*w-r*w££»a£-rsc. <t$< 

1 

jS*2 0 0 g*7*S h'J'?i.4.15glb-J:yf h7>f 

ca<£»£Lfc. »»*tt6MH£>M0te£**-)4. 

SFBtt^a^WO. 0 2 *£B«itl»*ft5/ y rtT**'** •>* 

1 2 

uatwi tisj«ii:3aaaufc*»ft-t^^ r >j > *-*7 >*-?^ 

S&2 0 0 gt7Ai h^^4.l5gfeiyrb7>f 
*T 'J h*iS«(l 0*>:> , J*)l00g<J:at#L 

Mtt^a^ttO. 0 2 /*i<Otttt*fO'> 'J *T*4'W 

2 5 g^SittJL^. &£ft*«£r«!J*l 0 0ro5K»IS^ir 4 8*3 
Uli^, Bft«i©lltfttAliOil*iH=»U-C* Na,Oa<1.2 
5*yu, SiO,*<27. 8**. (CTMA),0^5. 1**. (TM 
A)iOj&<4. 4 **. HiO^6 5 0*^"C*-9fc« 

» «5»n^:iB(*^fiJt«3*i*auTiaiR u sis <o2si 

fci>T£fi£a)*5 4 0XCT» a**Ti*iisu ftl" HSn^T 6 

0UK£fiE%l** ¥«««tt(g/l 0 0«>*, H,03 5.2s > ? 
a's + tr^ 5 0£i±. n -^>40.8s K>-tf > 5 3. 5 
4 - ±frPl->tz. 



M ^5-S0:M!J!l (16) 

2 5 < ?i£ttiL <9 -n/r-.fi l o o x^nmr- h ? L - 

Na,Oi< S iOiA«2 7. 8 i C TM A kOA<5. 

1 -e'U. ITMA)iO*«'I. 40*1'. HsOiMJ 5 0*/UTA->/r o 

->li, d fflRS 4 . 4 2 ± 0. 2 n»i:#ai::&(. >f§*J&ff 2.5 
2t0. 1 5fcJ:L f 2.2±0. in»i:gi>fi«aH»*^t;:i* 

fcfi££5S&li. Siii<9 3 2»VgT, ¥.*Sk«it(g/ 1 0 0 g) 
H,039. 3. n'N*-* >4 6. 6, n-^ + t>37. 5. 

iXC^T. ^©Slfl6OT©*lS«5*l NWB7 (NH«N 
0,)iS&T-2&L. 5 4 0"C£>23l*T* 1 Os*IB!ttJ£L*:. 

c roiE36wo«fi£*fitu!i«>x»a»f'<^- >*'a 1 2 l-^T c C 

C3*fcS9!±, dfflW3. 9 1 ±0. 2nnimff;iS^ffl«S8Sr«, 2. 
24=0. lfc^C/l. 9 4 = 0. ln B IC53^ffi^tt«t8»-^t:^ £ 

XttMl 3 

J£ ft -frf-* M ;< f-yur >* = ? A 2 9 9*7K£ft I25g, *. 2 
OOg, 7^;>»th'Jfi.3 g**5 0 giiflQ*^ t><0. P Q 

fcJitfNaOH 2 1 g£5 0 g OTKKtJQ**; h <0<0££«3£3t# It 
fltffLT. 1 5 1 6 8*5fflTlSaft*tffc. RJCfiStt© 

fS*f-*;H§fi£li, S iO , 1 . 0 **i-?1 LT\ (CTMA),O^0. 
10**. H,0*><2 1 . 8 9 **. NaAlO^O. 0 3 6**. N 
aOH^O. 5 3 **T*r>/i„ 
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«ftfit<lLfiSttHi. «iEf«a<8 «1 OaVgT. ^iiiwa^imcg/ 1 0 On) 
a«. HtOl.5.2. a^*^>4 2. 0, n-^*t>26.5, 
«>-fcf >6 2T**C<fcA<*l->/: 0 

niidraR5 4. 0 5 ±0. 2 mK*MTK«(K SCC 
SlifeW 1 4 

>-fr'>irttT*¥«®«(i2 0. 7(g/l 0 0 g)T-£>-*/r c C 

#11. dfiSNfttl. 4 On»IC«Hiffl©f-^*Wt/=o 
5 

si*-c 6 

«Sfi£*fi3c^{i. £I9iU 2 2 3a : /gT\ *Kgk«irg( g/ 1 
0 0 g)*<. H,02 5.5, : st a^ + ^>4 1. 1 . n -'x 
3 5.1% ^>f>51t*^:i^lo/:. 

*fi2&5li. dKlRl3. 0 8 = 0. 1 5nii;#*lc9U»«S*ttfltllU 1. 
79±0.1fcic;i.55±0. lfliCpMi^Sa^dCCi 

XUffll 6 

llSteS-ti-TISSIL/: fc<D)5 0. 7 5 g*. -r h7if/^^v > 
•J T- h 8. 7 5 g \z&& L/r B «^t»*^ 1 RSMttEff LfcO^* 

yyo tru>©y-r-iz»L. wft*a»«4n-w2 4s?raari*fc a 



M U¥Sr50343!J (17) 

*L7^-0i3»5 0 \ , 1 77ok'it7t3-AI I p A )*>< 3 fi 

*.*< 1 4 !*<Dj£fK9 2 gi=. *2 1 0 g *-*fe>jn L /;« 
1*I<0H,O/'R »..,0<0*/UttU 1 4 9 T , IP A / R i,,Qv>-zii 

1 1*4. log, 'W>^2 5«, x h -5 > f- >•£-=- O i. •> U 
r- h*£#(SiO:l 0%) 1 0 0 gfcJ:^7K«rft-r h -3 / +>IT 
^*-OU1 5%*7&# 13.2 g^&fiOL^o I^iS^^coR:/. 
0/(SiO,+ A 1,0,) W*/Htli0. 2 8-Ci-:/:o 

lOOtO^-h? U-r^CAti* 1 0 0rpa"C2 4 K|PJttff L 

JtlT, Na 2 O#0. 0 Al,O s ri<0. 0 3 6^;u. (C,,T 

MA),O4<0. 1 8*vu, (TMA),O*<0.1 2*'K H 2 0*<3 6. 

H : oa<4 7. 6 *^t*o/i«, '4 ^n/zat*^5x?S)«-jeia lt 
a an* (6 0-7 or) 3s§*fc^^r-t h >-caisigfc*L/r. * 

^fit^^SS/S3lOS&^f5 3 8*CST*fiEL^at. 

*<3 5(g/l 0 0g)T'*>* C<t^2fyj-,fco T/P=f>CD#)II©*-f- 
T/Hf>O©iR*<0. 3 4cc/g-C\ »TL*«rit*« 1 . 5na*C* 

**W55tt«0«JSt*:B£«JOX«l2l»f^y->tt, d MRS 2 . 7 
5±0. 1 5n«lC**li«^ia«^BE«. 1. 5 8 ±0. l*J:tM. 
3 7±0. 1 BBi:Si^«*a»*3t;c t^ftitS, aa* 

7 

(CTMAOH) ««8 0 gCNaAlO, 1. 6 5 gSr&JJO CO 



iff II , r- h "5 ' -f- it- T > *■ — •*» UTMA'v *r ~ Y frUSift (Si 
OittlOSKHMOg. 'W>*10», *200gfcJ:CM. 
3 . 5 - h «J > f-/U^^ -tf ( T M D ) 7 0 g<r&JwL^„ ft^ntzfc 

? u-riHAtU 1 5 0rpaTWI?LC6<^ 1 0 5 XT 6 8^PJlto 
mLtZ. ift£9JCD*fl5£ii. Al,0>l*/n:^tLT, Na,0a<1.2 
5**, SiO,J&<2 7. 8*-;K (CTMA) 2 0*<5. 1 (TM 
A),0*<2. 2 4t^K H : Oa<2 2 5 6*>K TMB*<8 0. 5 3 

»^>n/=^fit«a*i«auTia*>u(6 0-7 0"C)ss**s«fctf7 

*1? Jfc Pi <DX >ti^ dfHSSttl 1 0. 2naK-7o- K 

Y ? U"-y!lAtl, 1 5 Orp>T0tf?LCa<£ 1 0 5tf9 0S*RS 
flD**L/r e fi^CO&fiStis AliO»l*VH-*IL"C. Na,OA<l. 
2 Si0 : ^2 7. 8*** (CTMA)j0i<5. 1 (T 

MA),0*<2. 2 4*;U, H,0*<2 2 5 6*^ TMBA<13 2. 
7 *^-C 

i<25 (g/lOOg) £l±T-fc* 7J\,X><0*am& 
m-r — 7VU=r><?5l&iCta<0. 9 5cc/g"C* fflfl." 5 !" 
#7. 8nnC F 'J *7-t — /UitCDolUiore-Heal MeathodK KSS 
M2. 1 (b)$m) 7*4^, 7n^b 1 0. 5n>*a^.*l5ffll3*3 

**ftWO«JS£tf«5©Xtt0!fr'<*-><** XWSffrOftttft 



M#(f5-50:M9!1 (18) 

« '-:(!« soutH*-?:.**. i<otfc2 e (^n«nt'- 
j» *^w-r*^*>Kii. ii:a«B': 3 'j / --r < > r * 0 -v h a<£ 
*3tj»WTffifflU/rxU *v Hi. X »SW^^*nfh 
0. In. 0. 3m. 0. 5m* 0. 2nT*nfc. aM^Ol"!*. 
m=-@tfr'«*- >l=R«»n* J: OIL ^ifcFi^ffc&ja'd ,ooffl 
- 1 2nB<0ffiBB©di. # ffl*Wr4- i^)-'^ 
8 

(CTMAOH)t§«8 0 gi:NaAlO,l. 6 5g*&»L*:. 

tt(L fh^^Wy^-'JAdMAJy^-hTKigft (Si 
0,^1 0**«)4 0 gv M->^l0g, 7K200gfc«fctfl. 
3. 5- MJ > fM>-l?>(TMB) 1 2 0 g Sri&flQ » £*t*: 
tt*i»«a-C«»IB«ttLfc. <XiZ. C©y>U*6 OOcccO*- 

cn^OfllBli drafil©<8. 5-1 1 niOwii:* o d , ooffi* W^" 

5 C t4<«ofc (3K»W22^R«)« 

3M6H19 

(CTMA0H)£«8 0 gCNaAlOil. 6 5g^Sftlt^ 
«^«*NaAlO,*<3S±ClS»r**-caaxiK»L/t. w©iS 
ttC ^h5>*-*T>*- , >^<TMA)^U4r-h*** (Si 

fM>f>(TMB)l 8 g*fcfloU*« »^n/riR^Miat 

n. 1 5 OrpaTljmUtt*** 1 0 5tT4^M»»l/:. fi^tt 
©*§fi£li. AliOil**K«LT. Na,0*1.25*^ SiO, 
i< 2 7. 8*/K <CTMA)tO*5. 1 (TMA)xO*<2. 2 
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am o (g/ioog) ia±T^>i - t^n^.fzo t juxDVjmw 

a-r-^li. 7^3'>©BHJId<0. 9 7cc/gT\ *fflHc9^£a< 6 . 

«6. 6 5 T U<5 
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